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APPENDIX A
RESEARCH, ENGINEERING  AND DEVELOPMENT  ADVISORY COMMITTEE

The FAA values the ongoing involvement of the
R,E&D Advisory Committee in reviewing its cur-
rent and planned R,E&D programs. A formal pro-
cess has been established whereby the agency re-
plies to the Committee’s reports. This document
summarizes recent Committee recommendations
and FAA responses.

During 1998, the FAA responded to four Commit-
tee reports. Two of the responses were updates to
previously provided FAA responses. One of these
was an updated response to the Human Factors
Subcommittee Report, dated August 1996, to
which the FAA originally responded on January
28, 1997. The second was the FAA's final re-
sponse to the NAS ATM R&D Panel Report, dated
March 25, 1997, for which the FAA provided an
initial response on September 9, 1997. The Com-
mittee submitted three reports in 1998. The FAA
responded to the Report and Minutes of the Sub-
committee on Air Traffic Services. The other two
reports submitted in 1998, were the Committee’s
Recommendations on FY 2000 R,E&D Invest-
ment, dated April 1998, to which the FAA plans
to respond between January and April 1999, and
the Report of the Subcommittee on Runway Incur-
sion.

In total, this section provides recommendations
from four Committee reports (listed below) and
FAA responses to the first three reports on the list.

• Human Factors Subcommittee Report (dated
August 1996—updated response)

• NAS ATM R&D Panel Report (dated March
25, 1997—updated response)

• Report and Minutes of the Subcommittee on
Air Traffic Services (dated November 6,
1997)

• Committee’s Recommendations on FY 2000
R,E&D Investments (dated April 23, 1998—
response pending)

In 1999, the FAA expects to receive the Commit-
tee’s recommendations on planned FAA research
and development investments for fiscal year
2001, which will include detailed recommenda-
tions from the standing subcommittees.

Updated Response to the Human Factors Sub-
committee Report (Report dated August 1996)

In September 1994, the Advisory Committe
chartered a Human Factors Subcommittee un
the Chairmanship of Dr. Earl L. Wiener. The pu
pose of the Subcommittee was to investigate, 
sess, and report on the status and organization
the human factors program in the FAA, and ma
recommendations for improvements.

Dr. Maureen Pettitt, FAA Chief Scientific and
Technical Advisor for Human Factors, address
the following recommendations from the Sub
committee’s August 1996 report during the Com
mittee meeting on January 29–30, 1998. 

The responses below are an update to the 
sponses the Committee received at the Janu
28, 1997 meeting, which were published in th
1998 FAA Plan for Research, Engineering an
Development.

Recommendation: Centralize responsibility for
Human Factors in the FAA.

Response: A human factors group was convene
as a result of human factors issues surround
the STARS system. This process group al
agreed that there should be a centralized respo
bility for FAA human factors, adequately re
sourced and that 

AAR-100 should be designated as the lead in t
effort. An implementation plan is under develop
ment.

Recommendation: Assign resources and peopl
to this central responsible structure, define t
agency’s expectation, and hold [those assigne
accountable.

Response: A human factors group was convene
as a result of human factors issues surround
the STARS system. This process group agre
that there should be a centralized responsibil
for FAA human factors, adequately resource
and that AAR-100 should be designated as t
lead in this effort. An implementation plan is un
der development.

Recommendation: Provide an agency lead orga
nization for Human Factors.
A-1
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Response: A human factors group was convened
as a result of human factors issues surrounding
the STARS system. This process group agreed
that there should be a centralized responsibility
for FAA human factors, adequately resourced,
and that AAR-100 should be designated as the
lead in this effort. An implementation plan is un-
der development.

Updated Response to the NAS ATM R&D 
Panel Report (Report dated March 25, 1997)

The National Airspace Systems (NAS) Research
and Development (R&D) Panel was an ad hoc
subcommittee chartered to review the content and
management of FAA’s current R&D program
against the proposed NAS Architecture. The pur-
pose of the review was to identify issues that re-
quire resolution in order to complete the architec-
ture and to explore opportunities for increasing
the programs’ effectiveness in enhancing the
NAS.

The Subcommittee’s report dated March 25,
1997, was approved by the Committee on April 9,
1997 and provided by letter to the Administrator
on April 17. The report provided recommenda-
tions in six areas: management, advanced ATM,
software engineering, aviation weather, system
capacity, and leveraging. 

The following response is considered the final re-
sponse and is an update to FAA's initial response,
which was provided on September 9, 1997 and
published in the 1998 FAA Plan for Research, En-
gineering and Development. The final response
was provided to the Committee by letter dated
July 9, 1998.

Management Issues

Recommendation: Create a new Deputy Admin-
istrator position for the National Airspace System
(NAS), with responsibility for research, develop-
ment, acquisition, operation, and maintenance of
the NAS.

Recommendation: Elevate the Federal Aviation
Administration (FAA) system engineering func-
tion to a very high level (administrator or deputy
administrator level) to promote/allow aviation-
wide solutions, decisions and development to oc-
cur quickly.

Response: The National Civil Aviation Review
Commission (NCARC) report was published la
December. The report recommends a perfo
mance-based Air Traffic Services (ATS) organ
zation, which would encompass air traffic se
vices and engineering functions. The NCAR
recommendations will be resolved within the Ad
ministration and with Congress over the March
to-October time frame. It is expected that the su
ject matter of these recommendations will be a
dressed in the process. 

Recommendation: Reverse the losses of techn
cally competent and highly experienced an
skilled FAA personnel crucial to effectively man
age technology changes and to provide the nec
sary leadership to manage contractor efforts. 

Response: The Associate Administrator for Re
search and Acquisitions (ARA) is developing a
Intellectual Capital Investment Plan to foste
more effective recruitment, development, and r
tention of its work force.

Recommendation: Develop the ability to plan
and fund the continuous insertion of evolvin
technology into the NAS. 

Response: The NAS Architecture provides for
continuous technology insertion over the life cy
cle of systems.

Advanced ATM
Recommendation: A “strawman” vision, with
broad agency support, of the evolution of th
NAS including functionality, concepts of opera
tion, architecture, transition mechanisms, and e
vironmental and safety considerations, is requir
to provide a basis for the research and develo
ment (R&D) investment process.

Response: The FAA agrees. During the course o
the past year, the FAA has developed a concep
operations for the NAS in the year 2005. It wa
developed by ATS, with support from the Assoc
ate Administrator for Certification and Regulatio
(AVR), and ARA. This broad support within the
agency reflects continued migration of the NA
from a ground-based infrastructure to one that e
compasses both ground- and space-based 
tems. The participation of these organizations a
demonstrates recognition of the need to enga
the operational components of the FAA early 
the concept formulation process.
A-2 
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The current concept of operations for the NAS
presents a high-level description of air traffic op-
erations in 2005. The concept does not describe
an end-state system architecture. Instead, the con-
cept defines an initial change in the air traffic en-
vironment and lays the groundwork for transi-
tional phases subsequent to 2005. 

Over the past several months, the Administrator
has convened two meetings of a NAS Moderniza-
tion Task Force to identify a near-term plan for
system modernization that best applies available
resources to the needs of the agency's customer
community. The work of the task force has been
based on the operational concept for 2005 and
NAS Architecture Version 3.0. The FAA will con-
tinue to develop and refine a community-sup-
ported concept of operations for the future and to
maintain a NAS architecture consistent with that
operational concept and consistent with the FAA
budget.

Recommendation: Increase emphasis on under-
standing the implications of various Free Flight
architectural alternatives on pilot and controller
performance and incorporate this understanding
early in the NAS architecture evolution process.
Continue the collaborative efforts between FAA
and the National Aeronautics and Space Adminis-
tration (NASA) in this area.

Response: The FAA agrees with this recommen-
dation and believes that several ongoing and new
initiatives will provide the emphasis necessary to
achieve the appropriate level of understanding of
Free Flight human factors and related human per-
formance alternatives. The FAA recognizes the
critical role of human performance in NAS archi-
tecture development and has taken steps to ad-
dress the issues. These steps include: (1) conduct-
ing human factors research studies, (2) preparing
human factors research and application inputs to
the NAS Architecture Version 3.0, (3) establish-
ing a working group to identify future human per-
formance research requirements, (4) establishing
a human factors working group to support the
Flight 2000 demonstration and to provide connec-
tivity to Free Flight human factors requirements,
and (5) working with NASA to develop a coordi-

nated research program that addresses Free F
human performance issues.

Recommendation: Safety considerations need t
be explicitly included in NAS concept evaluation
R&D is required to support the development o
methods to evaluate safety and environmental i
pacts.

Response: The FAA agrees. During the course o
the past year, the FAA and NASA have conduct
collaborative modeling and analysis activitie
through the Interagency Integrated Product Tea
(IPT) directed at evaluating safety implication
associated with potential future air traffic scena
ios. These scenarios incorporate systematic red
tions in restrictions associated with the curre
system concept of operations. These analyses 
provide information regarding conflict geometry
closing velocities, aircraft densities, and oth
measures that will assist in the evaluation 
safety associated with potential future operation
concepts. Scenarios that reflect future demand 
being prepared and will be analyzed during th
upcoming year. These scenarios and analyses 
be used also to support future environmental im
pact evaluation activities. 

The processes for end-to-end safety assessm
for air and ground systems are being develop
jointly by RTCA Special Committee 189 and EU
ROCAE Working Group 53. Concurrently, FAA
Safety Assessments Working Group is develo
ing procedures and tolls for safety assessme
within the Acquisition Management System sp
cifically targeted at NAS modernization. A new
agency policy order is in final coordination an
will require safety risk assessments.

Recommendation: Efforts should be continued
to improve the analytical basis on which to su
port NAS evolution decisions. These effort
should include improving the understanding o
the current air traffic control (ATC) system, th
theoretical basis of ATC, and the developme
and use of fast time models.

Response: FAA continues to strengthen the ana
lytical basis of evolution decisions. This is don
by applying fast time models such as SIMMOD1,
NASPAC2, and RAMS3 to evaluate alternative

1.  A trademark name for the FAA's Airport and Airspace Simulation Model
2.  National Airspace System Performance Analysis Capability
3.  Reorganized Mathematical Air Traffic Control Simulator
A-3
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NAS concepts and to guide investment decision-
making in the NAS. While some models to sup-
port this work exist, the lack of sufficient funding
hampers further development and widespread use.

Recommendation: Continue collaboration be-
tween FAA and NASA. Work to maintain a rela-
tionship which will promote the most effective
joint R&D program supporting domestic and in-
ternational air traffic management (ATM) evolu-
tion.

Response: The FAA agrees with this recommen-
dation, and is continuing to work with NASA to
ensure that the joint ATM R&D activities are re-
sponsive to user needs. 

The ATM R&D program within the United States
is being coordinated with the European Organiza-
tion for the Safety of Air Navigation (Eurocon-
trol) and the European national administrations
through a memorandum of cooperation between
the FAA and Eurocontrol. This is intended to en-
sure that international ATM evolution is coordi-
nated and convergent upon a worldwide seamless
operational environment, and allows further op-
portunities for collaborative R&D and leveraging
of R&D resources within the international ATM
community.

Recommendation: Continue the coordination
with international organizations working on NAS
issues and build a combined stakeholder/technical
consensus on NAS evolution.

Response: The FAA strongly agrees with this rec-
ommendation and is actively supporting this rec-
ommendation through multiple international initi-
atives. The FAA has established bilateral R&D
agreements with a number of international civil
aviation organizations. Through these agree-
ments, the FAA is able to build a combined stake-
holder/technical consensus on NAS evolution,
and to ensure a consistent progression toward a
global, seamless communications, navigation, and
surveillance/air traffic management (CNS/ATM)
system for the 21st century. 

The FAA and Eurocontrol have defined several
R&D cooperative tasks, assigned FAA and Euro-
control points of contact to lead each task, and es-
tablished a FAA/Eurocontrol R&D Committee to
provide the management oversight and guidance
necessary for progressing the R&D cooperative

tasks. One of these tasks provides a framework
which the FAA coordinates the development an
gains support for its NAS architecture within th
European community.

In addition to the ongoing initiatives with Europe
the FAA is actively engaged in R&D initiatives
with countries within the Asia-Pacific region. Th
FAA has established a cooperative working rel
tionship with Japan and Australia regarding th
Global Positioning System (GPS) and the Wid
Area Augmentation System (WAAS) in suppo
of the evolution of a Global Navigation Satellit
System (GNSS). 

The FAA also works very closely with numerou
other countries within the International Civil Avi-
ation Organization (ICAO) regional planning
groups, task forces, and panels. In this way, issu
are being addressed and coordinated at both 
management and technical levels.

Software Engineering 

Research and Development
Recommendation #1: The FAA should elevate
the position of Chief Scientist for Software Eng
neering so that it directly reports to the Associa
Administrator for Research and Acquisitions. Th
responsibilities associated with this positio
should include oversight for software engineerin
policy, procedures, techniques, and technolo
used throughout the FAA and by its supplier
This position should be staffed by a national
recognized software expert to interface with Go
ernment, industry, and academic organizatio
doing research in software to improve FAA in
sight and leverage.

Response: FAA agrees with the spirit of this rec-
ommendation and believes that developments
the FAA since 1990, when the Office of Informa
tion Technology was created, are in keeping wi
an orderly program intended to elevate the impo
tance of software engineering throughout th
FAA. Currently, the Chief Scientist for Software
Engineering, a position that was created a lit
over 2 years ago, reports to the Director of the O
fice of Information Technology. This director als
serves as the Chief Information Officer for th
FAA and reports to the Associate Administrato
for Research and Acquisitions. We believe th
this represents an optimum solution at this tim
A-4 
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since it makes available the resources of the Of-
fice of Information Technology to the Chief Sci-
entist for Software Engineering, as needed, and
allows software engineering policy, procedures,
techniques, and technology used throughout the
FAA and by its suppliers to be coordinated with
all of the other software activity occurring
throughout the FAA.

The first Chief Scientist for Software Engineer-
ing, Dr. Floyd Hollister, was an internationally
recognized software scientist recruited from the
Software Engineering Institute of Carnegie-Mel-
lon University. The incumbent, Dr. Art Pyster,
was recruited into the FAA from the Software
Productivity Consortium, a well known, non-
profit software research institute. Dr. Pyster is an
internationally recognized software scientist. His
duties include oversight of software engineering
policy, procedures, techniques, and technology
used throughout the FAA and by its suppliers, and
he interfaces with Government, industry, and aca-
demic organizations doing research in software to
improve FAA insight and leverage.

Recommendation #2: The FAA should establish
a software engineering laboratory under the direc-
tion of the Chief Scientist for Software Engineer-
ing that performs as a center of excellence to pro-
vide in-house capability in state-of-the-art soft-
ware engineering technology and processes. The
laboratory should be staffed by a small, high-
competency team of recognized software engi-
neering experts who would leverage their skills
across the FAA organization. The Software Engi-
neering Lab (SEL) mission would include:

• Education: Develop and present software en-
gineering and relevant technology courses
that are tailored to the needs of the FAA.

• Consultation: Have a cadre of software engi-
neers available to provide technical and man-
agerial expertise to FAA projects and re-
search initiatives.

• Guidance: Provide software engineering
guidance to FAA organizations on all aspects
of system acquisition to include evaluation of
vendor proposals and evaluation of work in
progress.

Response: The FAA agrees. Budget item A02j, ti-
tled, “Software Engineering R&D,” has been en-

tered into the FY 1999 R,E&D budget submissio
to Congress. This item addresses two propos
software R&D efforts, the second of which is fo
a center for software engineering to provide 
‘virtual’ facility using resources at the FAA Will-
iam J. Hughes Technical Center and with nod
located at university, Government agency, a
other research facilities contributing to the activ
ties of the center. The purpose of the center is
organize research critical to improving the sa
use of software within the FAA and the aviatio
community generally.

Recommendation #3: The FAA should investi-
gate the Department of Defense's (DOD) initi
tive in domain-specific software architecture
(DSSA) to determine how the concept can b
used to improve software reuse (and hence p
ductivity) and software reliability. The FAA
should consult with experts like Dr. Barry
Boehm, who was instrumental in initiating DSSA
concepts within the DOD, to guide developme
and implementation of DSSA concepts within th
FAA. 

Response: The FAA agrees. The FAA has be
come an Affiliate of the University of Southern
California Center for Software Engineering
which will make available the services of Dr
Barry Boehm and other Center staff, as necessa
The FAA recognizes that any approach to reen
neering the NAS, and the broader FAA informa
tion complex of which the NAS is a part, will re
quire substantial innovation in the area of so
ware architectures.

The center for software engineering (Recomme
dation #2) will provide a facility where various
architectures and architectural innovations can 
tested.

Recommendation #4: The FAA should increase
the scope and elevate the importance of secu
engineering. In the environment of increasing a
tomation, reliance on communications, and th
sophistication of automated techniques used 
malicious persons to penetrate systems, it is 
longer adequate for the FAA security focus to b
limited to the physical aspects of the NAS. R
search must be applied to address the informat
warfare aspects associated with flight critical sy
tems.
A-5
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Response: The FAA agrees and has established a
security architecture team within the System Ar-
chitecture Office, ASD-110, led by Dr. Feisal Ke-
blawi. This team has launched several major initi-
atives, including an inventory of the various NAS
information security activities ongoing or
planned. To organize and coordinate these activi-
ties better and to increase their combined effec-
tiveness, the NAS Information Security (NIS)
Group has been formed with Dr. Keblawi as chair
and Dennis Hupp, ACO-3, as co-chair. The group,
which includes a cross section of FAA operational
and technical offices, was approved by the FAA
Joint Resource Council (JRC) as an FAA Stand-
ing Committee on May 1, 1997.

This group has developed an action plan for im-
plementing information security (INFOSEC). The
plan is now in coordination, and the NIS Group
has commenced working on a number of activi-
ties described in the plan. These include working
with IPT’s in supporting vulnerability assess-
ments; holding INFOSEC workshops; performing
a general INFOSEC program review; supporting
development of updated INFOSEC policy; and
developing a security engineering process. The
group will serve as the overseer of all aspects of
FAA INFOSEC (policy, procedures, manage-
ment, training, assessment, analysis, security en-
gineering, and security technology insertion). 

Although the NIS Group has an aggressive plan
for implementing INFOSEC, the availability of
funding will have an impact on the timely imple-
mentation of their efforts, especially with regard
to NIS research.

Recommendation #5: The FAA should increase
the emphasis on enhancing standard processes
and continuous process improvement.

Response: The FAA agrees and believes that our
current process improvement strategy, plans, and
activities are fully in concert with this recommen-
dation. The associate administrators in three lines
of business have committed to support FAA-wide
process improvement based on capability matu-
rity models. In particular, ARA has committed to
increasing to FAA capability maturity model
(CMM) Level 2 (or equivalent) by December
1999, and to Level 3 by December 2001, the pro-
cess maturity of 75 percent of selected major soft-
ware-intensive programs. 

In addition, FAA has developed an integrate
CMM (iCMM) reference model, which merges
the three CMM’s for systems engineering, sof
ware acquisition, and software development fo
lowing the latest CMM integration guidelines
from the Software Engineering Institute. Th
agency is using the iCMM to guide its process im
provement efforts. FAA expects this model t
help develop and improve integrated cross-dis
plinary processes more effectively and efficient
for the full acquisition life cycle.

The FAA has set aggressive improvement goa
and will continue to improve the processes that
uses to manage, acquire, and engineer softwa
intensive systems.

Recommendation #6: Establish a program for
standardizing data element definitions for all FA
software-intensive systems, and mandate that 
integrated product teams (IPT) utilize these de
nitions in all systems developments, whether i
house or by contract. Make conformance with th
standard data elements an important considerat
in the selection of commercial off-the-she
(COTS) systems.

Response: The FAA agrees with the recommen
dation and believes that the data standardizat
processes being established are needed to acc
plish the ultimate goal of Free Flight throug
seamless NAS interoperability and collaborativ
decisionmaking. The information architectur
will be more integrated with the rest of the NA
data/service users and data/service providers
NAS architecture. An FAA-wide NAS Informa-
tion Architecture Committee (NIAC) has been e
tablished and currently has three subcommitte
working: (1) the Traffic Flow Managemen
(TFM) Common Data Working Group; (2) the
Host Information Architecture Group, and (3) th
MITRE Information Architecture Support Group
Through the auspices of the NIAC, a “use
friendly” process is being instituted by which
NAS stakeholders can collaborate in establishi
standards for common NAS data elements a
populating a NAS information directory or meta
data repository. The goal is to integrate th
agreed-to standard data formats and definitio
into FAA’s acquisition tools so vendors can sta
to build toward FAA-wide interface standards.
A-6 
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Recommendation #7: A research program
should be established to address:

(1) ground system as well as airborne system cer-
tification, (2) improvements in the certification
process to accommodate the ever-increasing pace
of software change due to technology insertion or
defect correction, and (3) certification of safety-
critical systems that contain COTS software com-
ponents. The FAA should determine whether it is
feasible to characterize COTS suitability for in-
clusion in safety-critical systems and to quantify
this suitability.

Response: The FAA agrees. The FAA COTS/
Non-developmental item (NDI) program was
launched in May 1997, with the express goal of
providing guidance on the acquisition of CNS/
ATM ground and ground-air systems incorporat-
ing COTS/NDI. The program is co-sponsored by
Dr. Art Pyster, Chief Scientist for Software Engi-
neering, and Dr. Herman Rediess, Chief Scientist
for Test and Evaluation.   The guidance produced
will address the testability, certification, safety,
and reliability of COTS software components in
safety-critical systems.

Recommendation #8: The FAA should begin a
research study, in collaboration with the Ad-
vanced Research Project Agency's (ARPA) Evo-
lutionary Design of Complex Software (EDCS)
project, to characterize and measure system com-
plexity and its relationship to system architecture
with the objective of reducing complexity in FAA
safety-critical systems.

Response: The FAA agrees, and steps are being
taken to implement this recommendation. Prelim-
inary work has determined that real-time systems
can be characterized by the number of attainable
discrete states, including defined legal states
(such as normal and exceptional operations), de-
fined illegal states (such as hazardous or undesir-
able operations), and undefined states. The num-
ber of states can be calculated as the product of
the total number of values, which are possible for
each of the variables used to define the system.
Complexity can then be measured as a function
(e.g., the logarithm) of the number of states. Us-
ing a discrete state approach allows complexity to
be directly related to system architecture. In par-
ticular, it allows a distinction between controlled
and uncontrolled complexity, permitting the use

of very complex architectures which, neverth
less, can be shown to be consistent and corr
This is most easily accomplished by using a fo
mal architectural language to characterize the 
chitecture.

Recommendation #9: The FAA should establish
a research program to develop explicit safety m
rics, objectives, measures, etc. At a minimum, t
metrics would be used to determine, via prototy
ing, if system A is safer than system B.

Response: The FAA agrees and currently is 
partner with DOD, NASA, and the 

United States Coast Guard (USCG) in the joi
development of a software system safety han
book. This is a first step in evolving from a tota
reliance on quality assurance and good softwa
engineering practices to the implementation of
software safety engineering discipline. A safe
engineering discipline will employ metrics, mea
sures, and hazard analysis practices to iden
and define the safety critical elements of softwa
specifications, requirements, and end product.

The Radio Technical Commission for Aeronau
tics (RTCA) document DO-178b is accepte
within the aviation software community as 
means for assuring the safety of software in a
onics systems. The document currently is und
review by RTCA Special Committee 190, whic
brings together experts from around the glob
The modifications to DO-178b will need to b
carried out in concert with the development o
ground-based software safety practices to ens
that ground, air-ground, and airborne software u
common standards and provide a uniform level 
confidence in overall system safety.

Aviation Weather
Recommendation #1: The FAA should facilitate
the dissemination of consistent, common, a
timely aviation weather information, in graphica
format, to all users of the aviation system, bo
ground and airborne, as soon as possible. T
FAA should take advantage of existing data link
for this purpose. This could include licensin
commercial vendors to have access to some fr
tion of existing links, such as Mode S, to provid
weather graphics on a fee-for-service basis.

Response: The FAA strongly supports this rec
ommendation and has long advocated the need
A-7
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parity in access to and dissemination of weather
and flight information service (FIS) products
among all NAS users. This position and policy
are reflected in the NAS Architecture Version 3.0
(draft) and in the “Airborne Flight Services Policy
Statement” signed by the Administrator May 1,
1998. Also, the weather and FIS planning for
Flight 2000 is based on the same principle of
common access and parity.

Recommendation #2: FAA policy statements
and strategic plans should consider hazardous
weather information as an aviation safety issue, as
well as a capacity one.

Response: The FAA Administrator has signed an
aviation weather policy statement that recognizes
the role of aviation weather in the safe operation
of the NAS. The statement, as well as agency stra-
tegic plan documents, addresses hazardous
weather as a safety issue. These documents also
reflect users' priorities to reduce delays and in-
crease system efficiency. The Aviation Weather
Directorate (ARW) has taken the lead for devel-
oping a National Aviation Weather Strategic
Plan, published in April 1997, which directs the
FAA and other agencies to pursue strategies and
new systems for aviation weather that will en-
hance safety as well as system capacity. The plan
also details the case for aviation weather initia-
tives by citing safety data such as accident and in-
cident statistics.

Recommendation #3: The Associate Adminis-
trator for Research and Acquisitions, ARA-1,
should establish a separate weather IPT within the
AND organization, to focus the leadership and re-
sponsibility for all research, engineering, devel-
opment, and implementation of weather projects.

Response: Weather research is vested in a single
IPT in FAA’s Office of Air Traffic Systems De-
velopment (AUA). Wake vortex research is per-
formed in AND.

Recommendation #4: The FAA should support a
weather architecture which includes the appropri-
ate elements and interfaces needed to disseminate
critical weather information to all aviation users,
supported by adequate funding and priorities.

Response: The FAA agrees with this recommen-
dation. The FAA will provide an integrated
weather architecture that includes not only the

sensor systems required to collect critical weath
information, but also weather processing system
[i.e., Weather and Radar Processor (WARP) a
Integrated Terminal Weather System (ITWS)] t
support product dissemination. The WARP an
ITWS will disseminate user-friendly products t
all aviation users within the en route and termin
environments. Consequently, when controller
specialists, pilots and dispatchers receive t
same weather information from these weath
‘servers’, a ‘common situational awareness’ w
be achieved, thereby improving safety and e
hancing the efficiency of the NAS. 

Recommendation #5: The FAA should continue
to fund longer term (greater than 1 hour) conve
tive weather prediction, and longer term (great
than 20 minutes) storm growth and decay for
casting R&D. These efforts are intended to d
velop improved techniques for sensor data ana
sis, assimilating sensor data into predictive mo
els, and converting these model outputs into pro
ucts that benefit air traffic and aircraft operato
decision-making in convective weather.

Response: The FAA has a plan to conduct re
search to meet this goal. 

Recommendation #6: The FAA should continue
the research programs directed at improved 1 t
hour forecasting of ceiling and visibility at air
ports. This effort could be extended to allow im
proved ceiling and visibility (C&V) forecasts up
to 6 hours.     

Response: The FAA has a plan to conduct re
search to meet this goal. However, this effort 
not funded in fiscal year 1998.

Recommendation #7: The FAA should fund a re-
search program that builds on the National Cen
for Atmospheric Research (NCAR) research 
develop a model whose output is an hourly gri
ded forecast of hazardous in-flight icing.

Response: The FAA has an ongoing program to
conduct research to meet this goal.

Recommendation #8: The FAA should fund a re-
search program, in conjunction with NASA, t
exploit ITWS products to produce reliable shor
term forecasts of key variables which most affe
wake vortices.
A-8 
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Response: The FAA will continue coordination
with the NASA program on research associated
with providing wake vortex prediction capabili-
ties, including initiatives that exploit ITWS capa-
bilities.

Achieving New Aviation 

System Capacity
Recommendation #1: Introduction of automa-
tion aids for controllers into en route and terminal
operations to:

• Achieve optimal arrival sequencing.

• Provide guidance for staggered and converg-
ing arrivals.

• Achieve minimum required wake vortex
spacing for operations to or from single, par-
allel and intersecting runways.

• Reduce inter-arrival variability by 50 percent
or more.

• Reduce the need for pilot-to-controller voice
communication.

Response: IPT’s are pursuing the above initiatives
to provide better utilization of airspace and run-
way capacities while operating in a safe environ-
ment with regard to wake vortices. Much of this
work is being carried out in collaboration with
NASA. An example of currently planned research
activities includes development of arrival/depar-
ture decision support systems for increased effi-
ciencies in arrival and departure, and develop-
ment of an integrated decision support toolset for
the en route environment.

Recommendation #2: Improvement in required
separation standards and minimums:

• Reduction of required spacing for indepen-
dent and dependent arrivals to parallel run-
ways.

• Reduction of minimums for independent ar-
rival operation to converging runways.

• Establishment of procedures for instrument
flight rule (IFR) operations to closely spaced
parallel, triple and quadruple runways.

Response: The Research, Engineering and Devel-
opment (R,E&D) program has carried out a num-
ber of initiatives in the past that have resulted in
reductions in the separation standards addressed
in the recommendation. There are no initiatives

underway in this area at this time and non
planned.

The R,E&D program is undertaking a compre
hensive analysis of opportunities to improve sy
tem capacity and will examine the need for ne
efforts in this area.

Recommendation #3: Renewed effort to reduce
operational impact of wake vortices.

Response: Further research is necessary into t
effects of wake vortices upon capacity. Resear
during 1997 addressed wake vortex issues on
individual airport basis concerning the separatio
of takeoffs and landings. Research into a las
based wake vortex detection capability is unde
way in 1998 with proof-of-concept demonstra
tions planned. At present, inclusion of a wak
vortex project into the 2000 budget recommend
tion is underway. 

Recommendation #4: Development of require-
ments and procedures for use of cockpit traff
displays to provide better information to pilots o
the traffic situation and to permit pilot participa
tion in approaching visual flight rules (VFR) ca
pacity in IFR conditions.

Response: The R,E&D program developed the
Traffic Alert and Collision Avoidance System
(TCAS) and supported its worldwide implemen
tation. TCAS provides a traffic situation displa
for the purpose of reducing the risk of midair co
lisions.

Currently, there is no significant work underwa
or planned in FAA or in NASA on more genera
applications of cockpit displays providing traffic
information to flightcrews, e.g., applications fo
cused on providing VFR system capacities in IF
conditions. It is expected that such research w
be initiated in the future as higher priority task
are completed. Research into this area is being 
amined as part of safety initiatives being worke
with NASA.

Recommendation #5: Flow management and
evolution to more cooperative ATC.

Response: Substantial research investments a
now being made by FAA in the area of traffi
flow management and collaborative decisionma
ing with airspace users. The approach is based
spiral development of incremental improvemen
A-9
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with the stakeholders heavily involved in priori-
tizing the research and guiding the implementa-
tion of system enhancements.

Recommendation #6: Examination of the basis
for current separation standards and criteria.

Response: FAA is in the process of implementing
reduced vertical separation standards in oceanic
airspace and developing CNS/ATM improve-
ments to support reduced lateral and longitudinal
separation standards over the ocean. Whereas
most of the effort thus far has been expended in
the reduction of oceanic separation standards, ini-
tiatives pertinent to other domains are underway.
An Integrated Requirements Team (IRT) has been
formed as part of the mission and analysis process
where reduced separation standards for the en
route and terminal domains are being explored.
Additionally, a joint effort with Eurocontrol is un-
derway where domestic separation standards are
being addressed.

The FAA R,E&D program will continue to ex-
plore opportunities to enhance ATM system per-
formance through reduced separation standards.

Recommendation #7: Weather information, both
near terminals and aloft, needs to improve dra-
matically. Safety-related aspects -- wind shear,
wake vortices, downburst protection, etc. -- have
priority, but effective terminal and en route auto-
mation and sensible flow management require the
best possible weather and wind gradient data.
FAA should continue to work in partnership with
other agencies, especially DOD and NOAA.

Response: A major thrust of the National Avia-
tion Weather Strategic Plan is an emphasis to im-
prove the quality of aviation weather information
available to pilots, controllers and dispatchers to
support improved, collaborative operational deci-
sionmaking. The underlying theme of our avia-
tion weather research is a focus on solving near-
term operational problems related to safety and
system capacity. R,E&D programs, which are
heavily leveraged with other research both within
and outside the Government, include the develop-
ment of new and improved algorithms to model
and predict weather events that affect aviation.
There is also a limited basic research effort aimed
at increasing the scientific understanding of the
atmospheric processes associated with hazardous

weather impacting aviation safety and capaci
These hazards include in-flight icing, turbulenc
convective weather, and reduced ceiling and vi
bility.

Recommendation #8: Demonstration of capabil-
ities and development of procedures to exploit t
capabilities of satellite navigation.

Response: The FAA is continuing the acquisition
and certification of satellite navigation service
ranging from oceanic positioning through prec
sion approach capabilities. Extensive R,E&D in
the capabilities of GPS and satellite-based au
mentation, WAAS and LAAS, is well underway
and continuing.

Recommendation #9: Expedited development of
procedures for beneficial application of GNSS
Flight Management System (FMS) or equivale
systems to achieve precision arrival and depart
paths, and more precise missed approaches.

Response: The FAA has developed and certified 
number of FMS-guided terminal procedures fo
approaches, departures, and missed approache
collaboration with the user community. This wor
is continuing in the Flight Standards Service an
is funded in the Operations appropriation.

Recommendation #10: Improved safety of on-
airport air traffic movement and control:

• By development of an automated, airspac
system-compatible, airport surface survei
lance, guidance, and control system, whic
supports improved runway incursion control

• By improving and standardizing airport light
ing, signage, and marking to provide safe a
port operation during runway entry, turnoff
departure and crossing, and reduced runw
occupancy time.

Response: The FAA has a number of research e
forts underway to reduce the risk of runway incu
sions, including the development of low-cost ai
port surface detection equipment intended to p
vide lower-activity towers with real-time rada
surveillance of the airport surface. The FAA als
is reviewing and addressing the recommendatio
of the R,E&D Advisory Committee document ti
tled, “Report of the Subcommittee on Runway In
cursions,” dated January 29, 1998.
A-10 
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The FAA and NASA have developed a surface
movement advisor capability that is intended to
improve the efficiency of surface movements by
providing tower controllers, airlines, and airport
operators a comprehensive, consistent under-
standing of the surface traffic situation. 

R,E&D in the airports technology area includes
prototyping and test of an Advanced Taxiway
Guidance System (ATGS) for visual guidance
along airport taxiways. There is no significant re-
search underway at FAA or NASA to develop an
airport surface guidance and control capability. It
is expected that such research may be initiated as
higher priority activities are completed.

Recommendation A1: Optimize the present air-
port system including:

• Physical airfield and terminal improvements
and expansion.

• Ground access enhancement.

• Procedural/operational changes and flow
management.

• Use of new capacity technology.

Response: Airport sponsored R,E&D projects are
actively supporting improved flow management
and new technologies, which will be incorporated
into the operating environment as they are devel-
oped. These projects include Airport Planning
and Design, which will conduct research to sup-
port development of advisory circulars to provide
updated guidance on terminal building planning
and design. This replacement advisory circular
will provide a modern computer-aided design
process to improve airport design. The project
will also support research on improving ground
access including demonstration of high-occu-
pancy vehicles (busses and vans) for airport ac-
cess.

Recommendation A2: Add new airports in cities
with the most serious congestion.

Response: It is expensive and difficult to add ma-
jor new airports to metropolitan systems. In most
instances, air carriers prefer to add capacity to ex-
isting airports gradually and to make better use of
existing capacity by the use of larger aircraft and
higher load factors. When new airports are added,
they are typically reliever airports, allowing gen-
eral aviation an alternative to the use of the con-

gested air carrier airports. Sites are very difficu
to obtain for major new airports in metropolita
areas. The conversion of surplus military airpor
to civil use is more easily achieved. FAA is cu
rently working with more than 30 communities t
help convert military airports to civil use.

Recommendation A3: Add a new type of airport,
the “remote transfer airport.”

Response: The concept of the remote transfer hu
has been explored over the years. There is 
FAA/industry consensus that there is no need
construct, or even designate, a class of airports
remote areas for relocating transfer function
from congested hubs. The airlines have indicat
that the preferred locations for transfer hubs a
existing airports which have good facilities an
are located in major cities which can generate
large number of higher fare origin/destinatio
traffic to supplement the lower fares paid by th
transfer passenger. There is, at this time, no co
pelling reason or industry support to seek “r
mote” locations for transferring passengers.

Recommendation A4: Use new vehicle technol-
ogy like the New Large Aircraft (NLA), VS-
TOL’s or even improved surface transportation 
optimize the airport system.

Response: Larger aircraft are already an impor
tant factor in providing capacity at airports, whic
cannot be easily expanded. Forecasted grow
rates of aircraft operations at congested airpo
are often only half the growth rate of passeng
enplanements reflecting the greater seating p
operation. FAA has made design standards for 
NLA available to airports to assist in planning fu
ture development and is working with industry t
identify and remove any barriers that stand in t
way of a smooth introduction of these aircraft.

VSTOL’s are recognized as having a potenti
role in the high-density, short-haul market an
FAA has issued appropriate design guidance 
airport engineers and planners. When remaini
economic and marketing obstacles to their wid
use are resolved, they may be able to contribute
metropolitan airport system capacity in a mo
meaningful way.

Improvements in surface transportation and co
munications technologies outside the aviatio
sphere already have effects, though difficult 
A-11
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isolate, on aviation growth. An example is the
sensitivity of Northeast Corridor airport traffic to
AMTRAK service and fares. FAA is working in
cooperation with other Department of Transporta-
tion (DOT) agencies to optimize ground access to
airports and to encourage the development of an
efficient national intermodal system.

Leveraging

Recommendation #1: FAA leadership recognize
the critical necessity to leverage its own R&D re-
sources and appreciate that the unique role of the
FAA in providing ATM services for actual and
potential FAA suppliers of ATM hardware and
software to undertake R&D beyond the levels of
the past.

Recommendation #2: FAA’s recognition of this
relationship be explicit and widely publicized.

Response to Recommendations #1 and #2: FAA
is placing a greater R&D burden on industry
through a number of program-specific initiatives:

• Acquisition Management Systems

• Coordinating specifications with industry

• Performance specifications and standards

• NAS architecture

• Cooperative R&D agreements

Recommendation #3: For both hardware and
software that FAA requires, only performance
specifications should be published (rather than
design specifications); such performance specifi-
cations should be published broadly and reflect
the FAA’s vision for ATM in the future; they
should also be updated with appropriate fre-
quency to reflect changing technology.

Recommendation #4: Standards should be estab-
lished well in advance of the deployment of hard-
ware and software incorporating them and should
be reviewed with the appropriate periodicity to
ensure that requisite R&D is being done to enable
suppliers to meet (or even exceed) such standards.

Recommendation #8: For FAA-acquired and op-
erating systems, make decisions as to their at-
tributes and performance requirements as far
ahead of deployment as possible to enable poten-
tial suppliers and cooperators to commit maximal
resources to supporting R&D.

Response to Recommendations #3, #4, & #8: We
agree with the spirit of the recommendations. T
FAA intends to use the NAS Architecture and i
supporting standards and documents as a basis
informing industry of the intended further deve
opment of the NAS infrastructure. In addition, th
agency will continue to work with industry
through public forums and other mechanisms 
foster its internal investments in the developme
of the systems the FAA requires. It is recognize
that design specifications can stifle innovation 
industry and, therefore, can be counterproductiv
Where possible, the FAA intends to exploit equip
ment and capabilities that are commercially ava
able in meeting NAS infrastructure needs.

Recommendation #5: It is recommended that the
FAA make better use of the National Resour
Specialist (NRS) concept in order to anticipa
possible and practical technological changes.

Response: The FAA agrees with the recommen
dation. AVR uses NRS’s extensively in the revie
of opportunities to exploit technology to improv
the performance of the NAS. They also wor
closely with AVR policy offices and through them
participate in the definition of R,E&D require-
ments with respect to airborne equipment desig
production, and operational certification. With th
recent expansion of the Aircraft Certification Se
vice NRS program, it is anticipated that NRS pa
ticipation in the management of technologic
changes will increase.

Recommendation #6: Announce and implement
a policy to accommodate technological chang
of merit with minimum delay.

Response: The recent activities of the NAS Mod-
ernization Task Force have focused specifica
on near-term implementation of technological im
provements to the NAS. In addition, the comm
nity-wide consensus to adopt a spiral-develo
ment approach to NAS modernization respon
directly to the recommendation.

Recommendation #7: Exploit the concept of co-
operation with industry to the extent it does n
produce long-term, anti-competitive effects in th
marketplace.

Response: The FAA agrees and is dedicated t
the principle that NAS modernization can be a
A-12 
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complished only through community-wide col-
laboration of all stakeholders, including industry. 

Response to the Report and Minutes of the Sub-
committee on Air Traffic Services (Report dated 
November 6-7, 1997)

The Air Traffic Services Subcommittee in one of
the six standing subcommittees established in
January 1997 to provide recommendations to the
FAA on its proposed R,E&D investment portfolio
and to conduct annual reviews of FAA’s research
and development program.

The purpose of the Subcommittee’s November
1997 meeting was to review and comment on the
Flight 2000 initial program plan, the Operation
Concept for 2005, and their integration with NAS
Architecture Version 3.0 and the overall R,E&D
program plan. The Subcommittee Report was ap-
proved by the Committee on January 29, 1998
and provided by letter to the Administrator on
February 12, 1998. The following response was
presented to the Committee by letter dated June
29, 1998.

Recommendation #1: In its program for ATM
modernization, the FAA should give highest pri-
ority to increasing capacity, reducing delay, and
improving safety. Allocation of resources should
be in accord with this high priority.

Response: We concur with the Subcommittee’s
recommendation to give the highest priority to in-
creasing capacity, reducing delays, and improving
safety. The Air Traffic Services (ATS) Target
Area Team (TAT) proposed to the R,E&D Advi-
sory Committee, Tier One fiscal year (FY) 2000
funding allocations for the Aviation System Ca-
pacity Research Project Description (RPD), Avia-
tion Weather RPD, and Tower/Surface Automa-
tion RPD. These research programs are expected
to increase the capacity of the U.S. aviation sys-
tem to meet customer demand for aviation ser-
vices, allow more flexibility in the use of re-
sources for National Airspace System (NAS) us-
ers, and reduce weather-related accidents and in-
cidents. In addition, the Runway Incursion
Reduction, Separation Standards, and Aeronauti-
cal Data Link RPD’s have been proposed for Tier
One funding for FY 2000 by the ATS TAT.

Recommendation #2: The FAA should refocus
Flight 2000 on the highest priority issues—safety,

capacity, and delay in capacity-constrained a
space—with emphasis on total system integr
tion.

Response: The concept for a program like Fligh
2000 has evolved over several years, based o
realization that the challenge of the NAS moder
ization is in achieving new flight capabilities, no
just installing new ground-based automatio
equipment. Flight 2000 will accomplish a man
ageable cross-section of total system integratio
and validate the resulting flight capabilities in 
real-world operational environment. The progra
is being refocused with greater emphasis on 
ducing the technical, operational, and institution
risks of NAS modernization. Communication
navigation, and surveillance (CNS) systems mu
be integrated, aircraft compatibly equipped, an
operational procedures developed, for controlle
and pilots to assess the benefits of advanced te
nology and thereby reduce the risks associa
with modernizing the NAS.

Applying the CNS flight capabilities of Flight
2000 at higher density contiguous United Stat
(CONUS) sites was originally conceived as an a
tivity to transition the results of Flight 2000 to
NAS-wide modernization. Based on a recent re
ommendation by the Air Traffic Services Sub
committee, Flight 2000 intends to add a CONU
site as an integral part of the program. We are c
rently analyzing candidate sites, based upon tr
fic density, prevalence of air carrier operation
numbers of aircraft equipped with Flight 200
avionics, necessary CNS and air traffic manag
ment (ATM) ground equipment, and suitability o
airspace. Once this work is complete, a set of c
teria will be forwarded to the RTCA Free Fligh
Steering Committee for industry review and co
currence on a final site. The Select Committee h
committed to providing its recommendations t
the FAA by August.

The flight capabilities resulting from Flight 2000
development also will offer vastly improved pilo
and controller situational awareness and the p
tential for collaborative decisions between pilo
and controllers. Eventually, and under careful
managed situations, controllers may authorize 
lots to maintain self-separation in instrument co
ditions similar to the visual separation instruc
tions controllers routinely issue to pilots today. I
A-13
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such an environment, controllers will be able to
devote greater attention to managing the overall
traffic situation to accommodate user-preferred
trajectories. The results will be more efficient
traffic flow without compromising safety.

For pilots to maintain instrument separation com-
parable to today’s visual separation, both control-
lers and pilots will need a reliable, accurate, and
consistent depiction of traffic, as well as an ability
to identify positively specific aircraft. By inte-
grating advanced CNS capabilities in a real-world
environment, Flight 2000 will demonstrate and
validate the feasibility and potential benefits of
collaborative decision-making and pilot instru-
ment separation responsibility. These new flight
procedures will then permit controllers to employ
fully the sophisticated ATM tools that promise
substantial NAS capacity improvements for the
future. 

Recommendation #3: To enhance safety, the
FAA should increase the priority for deploying
the ground systems which transmit weather infor-
mation to the cockpit, and should continue to sup-
port the development of affordable avionics for
the display of weather and hazardous terrain.

Response: The FAA is committed to providing
Flight Information Services (FIS) to pilots and
has issued a policy statement which includes de-
livery of weather products to the cockpit. This
policy statement was developed in conjunction
with the general aviation user communities and
industry. The policy enables the FAA and industry
to partner in providing the services thus expedit-
ing the implementation of FIS. R,E&D activities
necessary to develop standards and guidance ma-
terials for the implementation of FIS are con-
tained within the Aeronautical Data Link R,E&D
program and Flight 2000. Flight 2000 is a limited,
real-world demonstration and validation of ad-
vanced operational capabilities. It is an R,E&D
program focused on integrating technologies, de-
veloping procedures, and mitigating risks prior to
a full-scale NAS deployment. As such, Flight
2000 is a key near-term learning effort in apply-
ing new CNS technology to the operational NAS.
Critical decisions regarding subsequent Facilities
& Equipment (F&E) programs to implement
these technologies throughout the NAS will be
heavily dependent on the validation results of

Flight 2000. Until these results are known, the
is no basis for an investment decision to depl
the CNS systems Flight 2000 addresses. 

Recommendation #4: The FAA should develop
a plan for ATM modernization expressed in term
of quantitatively-defined goals for evolving oper
ational capabilities and user benefits. The conce
of operations and the architecture should be ti
to this ATM Modernization Plan, and the R&D
plans should in turn be tied to the concept of op
ations and the architecture (i.e., what R&D mu
be done, and when, to support these plans?).

Response: The FAA plans to expand both the
concept of operations and the architecture to d
velop this plan for modernization. The architec
ture will be expanded to include identification an
milestone planning for procedures and certific
tion. We hope that by including these details, th
architecture and its appendices will become t
planning document for modernization.

The current architecture is logical based on t
high-level concept of operations. The process f
deriving a technical architecture is based on
feedback loop with the concept of operations. A
the detail is added to the concept, it will increa
the specificity by which the initial requirement
for a capability can be defined. Where the conce
is not clear or sufficiently detailed for deriving re
quirements, the push will be from the technic
architecture to the concept developers to provi
a basis for requirement definition.

The FY 2000 R,E&D plan used the architectu
and the concept to validate current activities a
identify needed R,E&D shortfalls. Many of the
needs expressed in the RPD’s beyond the curr
FY 1998 core were first identified in the proces
of rationalizing concept and architecture wit
R,E&D. The proposals and initial assignment 
the funding tiers were based on the proposed 
chitectural schedule for fielding capabilities. A
the concept is developed and the architecture 
fined, the R,E&D requirements will also be re
fined and more closely tied to the modernizatio
schedule.

It is clear that all capabilities and proposed pat
to meeting the capabilities’ shortfalls are no
equal. Clear definition of the operational im
provement sought and an understanding of t
A-14 
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current baseline performance are required to de-
cide which capabilities to pursue and which solu-
tions are tenable. In a concurrent and related ac-
tivity, operational analysis will be conducted and
performance measures will be developed to deter-
mine which steps are achievable and affordable.
The activities pioneered by the System Capacity
organization to define operational performance
and value will be expanded as part of the continu-
ing efforts of System Capacity, and performance
definition and measurement is a key step in con-
cept validation. 

The clear articulation of the operational changes
to be made and the method by which they will be
measured will allow the FAA to develop clear
performance baselines for capabilities as opposed
to constituent systems. The baseline will allow
tracking of all aspects to the delivery of new capa-
bilities, such as systems, procedures, training, and
airspace adaptation. The ARA performance plan
goal 6 is the initial step in tracking capabilities in
this fashion. 

Recommendation #5: The Administrator should
make sure that she is aware of the recommenda-
tions of the R,E&D Advisory Committee and
other existing advisory committees, possibly by
direct representation of these committees on the
NAS Modernization Task Force.

Response: The FAA established the NAS Mod-
ernization Task Force to advise the Administrator
on the next steps necessary to NAS Moderniza-
tion. The task force began its work in November
1997 and held its last meeting in January of this
year, having completed its requested task. It rec-
ommended that the FAA concentrate its modern-
ization efforts on a subset of the proposed NAS
Architecture and delay work on other parts until
this first subset was accomplished. The recom-
mended subset, labeled Free Flight Phase 1
(FFP1), consists of the following systems and
controller tools: Passive Final Approach Spacing
Tool; Traffic Management Advisory Single Cen-
ter; Controller Pilot Data Link; User Request
Evaluation Tool; Collaborative Decision-making
with Airline Operations Centers; and Surface
Movement Advisor.

Subsequently, the FAA has requested the RTCA
Free Flight Steering Committee and its Free
Flight Select Committee to provide oversight of

the FAA’s efforts in accomplishing the FFP
tasks. Some members of the R,E&D Advisor
Committee and its subcommittees are also me
bers of the RTCA Free Flight Steering Committe
and Select Committee. This dual membersh
should provide the recommended R,E&D Adv
sory Committee representation on committe
that advise the Administrator on NAS Moderniza
tion.

Committee Recommendations on FY 2000 
R,E&D Investments (Letter dated May 24, 
1998)

At the April 23–24, 1998, Committee meeting
the Committee reviewed FAA’s planned FY
2000-2004 R,E&D Investment portfolio with spe
cial emphasis on FY 2000. The Committee pr
vided feedback to FAA in a May 24 letter from
the Committee Chairman Mr. Ralph Eschenba
to Administrator Jane Garvey. The FAA will con
sider these recommendations as it finalizes 
R,E&D budget and respond to the Committee 
these recommendations between January a
April 1999.

Recommendation #1: FAA should bring togethe
in a single organization within FAA, all aspects o
the National Airspace System (NAS)—R,E&D
acquisition, operation and maintenance (but n
certification)—headed by a person reporting d
rectly to the Administrator. A small system team
responsible for planning the evolution of the NA
should directly support this person. The syste
team should be made up of the best and bright
from both the operational and development
parts of FAA. Other organizations and agenci
can support this activity, but the responsibilit
and leadership must remain within FAA. Th
Committee emphasizes that strong, credible FA
leadership is mandatory for success. Such lead
ship must include the willingness to make dec
sions when consensus cannot be achieved. There
continues to be a need to strengthen the num
and competence of FAA’s internal staff. Only wit
a strong internal capability can FAA make goo
use of outside support contracts.

Recommendation #2: Free Flight Phase 1 should
be only the first step in a multi-step process. T
rapid movement toward the full implementatio
of the operational concept and the new archite
ture is essential for the evolution of the NAS an
A-15
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the continued leadership of the United States in
the emerging global transportation system. Con-
tinued R&D effort will be required to achieve re-
duced separation standards in all domains and in-
creased terminal and airport capacity to meet the
growth projections of the next decade. The FAA
weather program has developed a number of
weather products, which can provide significant
benefits to aircraft operations. The FAA should
move aggressively to effect an operational de-
ployment of these products, with emphasis on
making them available to aircraft in flight.

Recommendation #3: FAA needs to address the
certification process issue energetically, as it is a
pacing item in NAS evolution. Certification must
be end-to-end (ground and air) across the NAS.

Recommendation #4: Given the Administra-
tion’s requested budget level, the Air Traffic Ser-
vices’ (ATS) budget of $50.1 million has the right
program balance. However, the following R&D
areas are not adequately funded in the $50.1 mil-
lion ATS program. In fact, the ADS-B project, a
cornerstone of the NAS modernization has been
zeroed! We feel it is crucial that these projects be
restored.

Area Additional Funding Required:

Recommendation #5: For many R&D areas,
there is significant R&D work being done in othe
nations, usually with public support. FAA mus
systematically identify such R&D efforts and
gather the outcomes, as they become availab
This will minimize duplication of effort and facil-
itate subsequent harmonization in appropria
matters.

Recommendation #6: FAA needs to rebuild and
strengthen its leadership role in international av
tion. A mismatch in ATM approaches regionall
around the world will require international air
craft to have multiple systems on board their a
craft. We cannot allow this to happen.

Recommendation #7: FAA needs to pursue
R&D partners, who benefit from the R&D tha
FAA conducts and can partially or fully fund the
R&D effort. The FAA should systematically and
regularly review each of its present and prospe
tive research project descriptions to determine t
major private and public agency beneficiaries 
the R&D work either underway or proposed. Th
will identify likely R&D “partners.” The value of
the benefits for each such party should be es
mated competently, and a proposal for joint fun
ing of each R&D effort should, then, be deve
oped. In the course of estimating the value of t
benefits available to a prospective partner (an a
propriateness analysis), FAA will find some in
stances in which such benefits exceed the cost
quired to achieve the R&D results -- often by 
substantial amount. Such cases are candidates
the transfer of perhaps all the costs of such R&
to the other parties, thus enabling FAA to use 
own resources to pursue R&D which, otherwis
would not be undertaken.

ADS-B $2.5 million

Aviation Weather $2.8 million

Flight System Technology $0.8 million

En route Automation $9.0 million

NAS Management $3.0 million

Total $18.1 million
A-16 


	header - Appendix A Research, Engineering and Development Advisory Committee
	Heading1 - Updated Response to the Human Factors Subcommittee Report (Report dated August 1996)
	Minihead - Updated Response to the NAS ATM R&D Panel Report (Report dated March 25, 1997)
	Heading2 - Management Issues
	Heading2 - Advanced ATM
	Heading2 - Software Engineering
	miniItal - Research and Development

	Heading2 - Aviation Weather
	Heading2 - Achieving New Aviation
	Minihead - System Capacity
	Heading2 - Leveraging
	Heading1 - Response to the Report and Minutes of the Subcommittee on Air Traffic Services (Report...
	Heading1 - Committee Recommendations on FY 2000 R,E&D Investments (Letter dated May 24, 1998)
	Minihead - Area Additional Funding Required:


